We report on the contributions to the nucleon weak magnetic and electric form factors arising from isospin-breaking form factors. The relativized quark model used in the calculations includes isospin impurities in the large basis nucleon wavefunctions and uses constituent quark currents with both Pauli and Dirac components. Significant contributions are found to arise from the Pauli component when it is interpreted as arising from pion-baryon loops.
There has been considerable interest for several years now in the possibility of measuring the effects of the strange quark-antiquark (ss) pair in the nucleon using the parity-violating asymmetry in elastic electron scattering from the nucleon [1] . This year the first measurement of this asymmetry was reported on by the SAMPLE Collaboration [2] and clearly demonstrates the feasibility of seeing asymmetries of a few parts per million. The experiment was performed at the MIT/Bates Linear Accelerator Center using 200 MeV incident
In this Letter we report on a detailed calculation of the additional form factors arising from isospin breaking and follow the notation of Ref. [4] . The isoscalar (u + d) and isovector (u − d) Dirac (F 1 ) and Pauli (F 2 ) form factors for the proton and neutron are defined by
where the sign is + for the proton and − for the neutron. The corresponding Sachs form factors are given by the linear combinations
For the neutral weak magnetic form factor of the proton Eq. (2) is modified by replacing the strange
Note that the strange form factor arises from the current operator sγ µ s whereas the isospin-breaking terms arise from isovector and isoscalar currents with factors of 
where q c denotes a constituent quark appropriate to the model. In these calculations there are isospin-breaking effects associated with both of the quark form factors. The Dirac quark component has isospin violations because of the charge dependence of the Hamiltonian used. In the expansion of the proton and neutron wavefunctions into a basis of states with good isospin given by
there are mirror violations from the fact that a α (p) is slightly different from a α (n) as well as the usual violations via the admixture of the T = 'dynamic distortion' is larger than the T = 
, yielding a total average violation This is expected to be a valid assumption because for the light baryons the pion is in a p orbit and with its small mass it will dominate the quark Pauli component contributions to both the nucleonic charge radius and the nucleonic anomalous magnetic moment. We also require the relations κ
u due to charge symmetry which relates π + to π − and u to d when transforming the proton into a neutron by the charge symmetry operator, i.e. a 180 o rotation about the y axis in isospin space. These relations can be visualized by noting the similar hadron content of the left diagrams in Fig. 1 , which in our model give κ We have not plotted the corresponding u − d terms in Fig. 2 since, as shown in Table I, their numerical values are too small to be observed. The numerical results in Table I to 52%.
In summary we believe the pion cloud effects calculated here are comparable in size to the kaon cloud effects expected for the corresponding strange form factors for the nucleon.
We expect the Q 2 dependences of the pion and kaon cloud contributions to be different due to the significant difference in their masses. It will be interesting to see if the planned experiments [1] can provide information on both the pion and kaon cloud components of the nucleon and 4 He. Considerations of other sources of isospin breaking and strange form factors [8] , such as photon coupling to the vector mesons ρ, ω, φ, etc., will be needed. In 
